Minimally invasive adrenalectomy is considered
INTRODUCTION
R etroperitoneal endoscopic adrenalectomy (REA) was first performed in 1994 by Kelly. It was introduced to the clinical practice in Bulgaria two years later -in 1996 at the Second Surgical Department, "Aleksandrovska" University Hospital, Sofia.
Advances in minimally invasive surgery have lead to REA being currently accepted as a standard procedure for patients with benign adrenal tumors. The method shares all the advantages of minimally invasive surgery in terms of lower morbidity and mortality rates, lower postoperative analgesic requirement, shorter duration of hospitalization, better cosmetic results compared to open techniques. As a new method there are still some controversial issues. The main objective of this study is to evaluate the results of REA in comparision to conventional adrenalectomy (CA).
PATIENTS AND METHODS
From November 1996. to December 2004. 108 adrenalectomies were carried out at the Second Surgical Department, "Aleksandrovska" University Hospital, Sofia, Bulgaria.
They were divided in two comparable groups -Group I (prospective analysis) -63 retroperitoneal endoscopic adrenalectomies (REA-group), that were performed in 61 patiens and Group II (retrospective analysis) -45 conventional adrenalectomies (CA), that were performed in 44 patients. The demographic characteristics of the patients are summarized in Table 1 .
Group I (REA-group) included 63 REA that were performed in 61 patients. Two of them who were with recurrent Cushing-syndrome underwent bilateral adrenalectomy at two stages. All endoscopic adrenalectomies were done with the lateral retroperitoneal approach. Mean age of patients was 48.6 years (17-77)
Group II (CA group) enlisted 45 conventional adrenalectomies -44 unilateral and one bilateral in a man with pheochromocytoma. Mean age of patients was 44.5 years (16-71). Conventional adrenalectomies were done with lumbal incision and XII-rib resection if needed.
Disease entity distribution is represented in 
RESULTS
Of all 63 retroperitoneal minimally invasive adrenalectomies 54 were completed by endoscopy. Total adrenalectomy was performed in 34 patients (53.97%), partial resection was done in 20 (31.75%). Conversion to open lateral approach was necessary in 9 patients (14.28%) (Table.3). The overall median cut-off tumor size was 3.75 ñm (2-8ñm).
Intraoperative complication rate was 7.94%. (Table 4) Reasons for conversion are listed in Table 5 Postoperative complication rate was 7.94%. (Table 6 ) The median intraoperative blood loss for the retroperitoneal endoscopic adrenalectomies was 85 ml (range 0-550). The median operative time was 135 min (range 45-240).
Only 5 patients demanded pain medication for more than 24 hours postoperatively, the rest required only "single-shot" postoperative analgesia. The median median postoperative hospital stay was 5 days (range 2-10).
Intraoperative complication rate for the conventional adrenalectomy group was 17.77 % (Table 7) Intraoperative blood loss 500 ml, required blood transfusion.
Postoperative complication rate for the conventional adrenalectomy group was 22.22 %, (Table 8) The median operative time was 120 min (range 75-240 min).
The median postopeative hospital stay was 10 days (range 6-21).
DISCUSSION
We have performed comparative analysis regarding four main entities: median operative time, intraoperative complications, postoperative complications, median postopeative hospital stay.
Retroperitoneal endoscopic adrenalectomy/ conventional adrenalectomy -mean operative time
This is probably the most widely discussed entity and most often used as a base of comparision between conventional and open techniques 1, 3, 5, 8 . It is almost an unanimous position that the mean operative time for conventional technique is shorter than that for the endoscopic procedure 2, 6 . On comparing the two values for REA-and CA-groups we reached the conclusion that there is no significant difference between men operative time for REAand CA-groups (d=0.91). This can be attributed to overcoming of the learning curve and standartization of the method. 
Retroperitoneal endoscopic adrenalectomy/ conventional adrenalectomy-complications
One of the most cited complications is intraoperative blood loss. With both approaches blood loss as quantity and need for blood transfusion was significantly lower for REA-group -3.17 %, while in CA-group it was 15.55 %.
There was a v.cava.inf. lesion in one conventional adrenalectomies. The prospective analysis of the endoscopic procedures reveals median intraoperative blood loss of 85 ml (range 30ml -550 ml).
Retroperitoneal approach avoids dissection and manipulation on abdominal organs that significantly reduces the risk of intraoperative complications, related to other organs' injuries. In our experience we had only one renal injury due to massive retroperitoneal adhesions (1.58 %). A multicentral study describes 2 % spleen lesions with transperitoneal conventional adrenalectomy compared to only 0.2% in laparoscopic approach 0.2 % (3). Colon, pancreatic linjuries are also cited.
One of the major advantages of minimally invasive access methods is the significant reduction of wound complications. Many studies comparing both -open vs laparoscopic/endoscopic approaches come to this conclusion 4, 7, 9, 10 . In our clinical experience wound infection comprises 30 % of the postoperative complications in the conventional procedure group, while in REA-group we had only one such case -8.3 %, which makes up a statistically significant difference. Retroperitoneal abscessus formation was observed in two patients, it was incised and evacuated.
There are specific complications for retroperitoneal endoscopic technique that are not observed in conventional procedure. They may lead to conversion and loss of all advantages of minimally invasive approach. These include technical reasons as well as large tumor size. The total major complication rate is significantly lower for the REA -group (d = 0.009). This confirms the statements of intraand postoperative morbidity rate reduction in retroperitoneal approach compared to open procedure 3, 4, 5, 9, 10 .
Retroperitoneal endoscopic adrenalectomy/ conventional adrenalectomy -postoperative hospital stay
The analysis of our clinical material demonstrated a median postoperative hospital stay of 5 days (range 2-10) in the REA group. Longer stay was required in conversions (mean 8 days) and in cases of postoperative complications (mean 6 days). Yet it is significantly shorter compared to the median postoperative stay of 10 days (range 6-21) for the conventional procedure group (d) ( fig.1 ).
CONCLUSIONS
No statistically significant difference was established between median operative times of REA-and CA-groups (p=0.91). Conventional adrenalectomy was associated with a significantly increased complication rate (p=0.009). Hospitalization was also longer after the open technique (d). Reduced postoperative analgesia, better cosmetic results, earlier recovery and return to normal physical and social actives are undoubted advantages of the retroperitoneal access in comparison to open approach 1, 2, 4, 5, 9 . 
